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Some Effects of Source and Amount of Fat
on Serum Cholesterol in Rats
R. A. Nelson and C. W. Carlson^
Helping people live longer and healthier lives is the goal of many nutri
tionists. Indicators have shown that the average American life span increased
until 1960 and since then has remained on a plateau. There are even predictions
for a decrease between 1975 and 1985, blamed primarily on inactivity, smoking,
suboptimal nutrition and pollution.
Most people are concerned about proper nutrition and make serious efforts to
be properly nourished; but, what if they are misled? One good case in point is
the relationship of dietary cholesterol to serum cholesterol that many persons
have assumed. The American Heart Association even admits that their recommendation
that everyone limit egg consumption is not based upon scientific study but only
upon clinical opinion.
A study with rats partially reported earlier (A.S. Series 74-21) has now been
completed. Seventy adult albino rats previously fed a practical diet were divided
into seven treatments. Three lipids—com, egg fat and lard—were fed at levels to
provide 20 and 40% of the caloric value of the semipurified diet. Most Americans
eat 25 to 40% of their daily caloric intake as fat. A control diet consisted of 2%
com oil with about 5% of its caloric value derived from the fat. The diets were
fed in isocaloric amounts each day. The egg fat had been extracted from egg yolk
with petroleum ether and therefore contained the egg cholesterol, triglycerides and
most of the other egg lipids. Blood samples were taken every 4 weeks and analyzed
for serum cholesterol content. After 48 weeks on the test diets, the rats were
placed back on a practical diet for a 4-week depletion or leveling-off period.
Some differences in semm cholesterol levels were quite apparent, as shown in
table I. When body weights became somewhat stabilized after 20 weeks (table 2), a
sharp rise in serum cholesterol was noticed for all treatments. As the rats grew
older, a general increase was observed. An increase in semm cholesterol with age
is a normal pattem for humans. In general, no differences occurred due to fat
level in the diet. Although the rats on egg diets had higher serum cholesterol
levels (about 25 to 30%) , feeding twice the amount of cholesterol actually had a
somewhat decreasing effect, especially toward the end of the trial. Lard is a fair
source of cholesterol but it caused little or no increase in semm levels.
^Superintendent, Poultry Research Center, and Professor and Leader, Poultry
Research and Extension, respectively.
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The calculated cholesterol consumption on the average was about 100 mg per
day for the 20% calories-from-egg-fat diet and about 200 mg for the 40% diet.
The 100 mg for a 1 pound rat that consumes 50 to 60 kcal per day are equivalent
to about 30 to 50 eggs per day for the average American male.
In a previous study with 7% of the calories from eggs (A.S. Series 72-12),
little effect on serum cholesterol was noted. Therefore, it appears that massive
zuBounts of cholesterol are required to cause an increase in serum levels. Com
pletely removing the nutritious staples—eggs, meat and dairy products—from our
diet to reduce cholesterol intake could reduce our intake of minerals, vitamins,
fats and essential amino acids to precarious levels. Many of these nutrients are
in short supply in the vegetable protein substitutes. A return to good nutrition
while maintaining a minimal caloric intake with adequate exercise will prevent
many degenerative diseases and allow us to live healthier and longer lives.
Table I. Effect of Com Oil, Egg Fat and Lard on Serum Cholesterol
of Adult Rats
Week of
ixperiment Control
Com oil^ fat^ Lard^
Avg20% 40% 20%^ 40% 20% 40%
mg cholesterol/100 ml blood
0 99 102 104 106 111 102 102 104
4 109 122 114 123 132 116 126 120
8 99 113 110 122 154 117 126 120
14 122 119 115 129 156 123 138 129
20 145 184 156 214 221 164 158 177
24 138 160 139 208 199 161 146 164
28 157 169 154 233 238 165 172 184
32 143 155 142 214 220 146 152 167
36 149 166 162 257 239 155 166 185
40 159 159 150 310 248 169 162 192
44 189 171 168 271 221 191 170 197
197 191 167 333 294 195 205 226
52^ 170 186 197 238 250 184 194 203
Average 144 154 144 212 206 153 155
1
Included in diet to supply the indicated proportion of calories.
The calculated egg cholesterol intake is ICQ mg per rat per day.
would be equivalent to about 30 to 50 eggs per day for an adult man.
^All rats on the practical diet for last 4-week period.
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Table 2. Effect of Corn Oil, Egg Fat and Lard
on Weight of Adult Rats (gm)
Week of
experiment Control
Com oil fat Lard
Avg.20% 40% 20% 40% 20% 40%
0 382 372 388 381 364 378 378 378
4 404 408 416 400 379 406 402 402
8 408 411 423 407 379 415 414 408
12 402 414 419 399 364 417 413 404
16 422 434 446 429 399 442 437 430
20 418 438 454 431 400 439 436 431
24 446 458 481 463 438 467 461 459
28 457 456 483 461 432 472 464 461
32 467 469 491 470 436 482 474 470
36 472 472 496 480 447 484 480 476
40 479 475 487 470 435 481 477 472
44 465 479 492 479 442 485 480 475
48 470 482 489 479 446 483 486 476
52 515 533 548 534 485 526 524 524
Average 443 450 465 449 418 456 452
37
